SUMMARY IgM rheumatoid factor (RF) was measured in the sera of 48 rheumatoid patients and of 48 age and sex-matched normal controls by the Rose-Waaler and latex agglutination tests, a rate nephelometer, and an enzyme-linked immunosorbent assay (ELISA). Good correlation was obtained between all assays. The rate nephelometer assay was the easiest and quickest to perform and gave results in international units/ml. The Rose-Waaler was the least sensitive assay and the most difficult to perform and interpret. Both the latex agglutination and the ELISA were sensitive, though some overlap of patient and control sera was seen with all the assays. In addition to IgM RF the ELISA was used to measure IgG RF and IgA RF in both rheumatoid and control sera. Although some normal sera had detectable amounts of IgG and IgA RF, the levels of both were significantly raised in the rheumatoid sera. IgG RF levels were lower after pepsin digestion of the sera, suggesting that IgM RF interfered with the assay for IgG RF unless this treatment was included.
Rheumatoid factors (RF) are anti-IgG autoantibodies with specificity directed against antigenic determinants in the Fc region of IgG.' They are present in the large majority of patients with rheumatoid arthritis and have long been found to be associated with the more severe forms of rheumatoid disease. The measurement of RFs is important in the diagnosis of rheumatoid arthritis and in determining prognosis, especially in high titres, as these patients tend to develop extra-articular complications. In addition it has been proposed that RFs are important in the pathogenesis of the disease. 2 There is considerable evidence that RF contributes extensively to the immunopathology of RA, as it is the predominant antibody known to initiate immune complex formation and complement activation in the peripheral circulation and in tissue sites.2 3 The majority of routine laboratory tests for the detection of rheumatoid factor measure IgM RF by its ability to agglutinate sheep red blood cells, latex, or similar particles coated with IgG. 4 However, recent publications have suggested that both IgG Accepted for publication 18 July 1984. Correspondence to Dr J L M Bampton.
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RF2 7 and IgA RF are also raised in seropositive RA, and IgG RF may be associated with the more severe extra-articular complications of the disease such as vasculitis.3 8 The majority of hospital laboratories still routinely measure The correlation coefficients of the levels of IgM RF between the four assays were measured by calculating Spearman's rank correlation coefficient. All correlations were significant at p<0-0001. digestion, while 46% of the RA patients sera were above this value. There was a high degree of correlation between all classes of RF measured by ELISA in RA patients sera ( Table 2 ).
The total immunoglobulin levels for both normal and RA patients' sera were measured and are shown in Fig. 2 . The levels of all immunoglobulins were significantly raised in RA patients' sera when compared with the levels in normal sera (IgG and IgM at p<O.0001 and IgA at p<O-0002). Table 3 The correlation coefficients between the levels of IgG, IgA, and IgM RFs in rheumatoid patients' sera were measured by calculating the Spearman's rank correlation coefficient. All correlations were significant at p<-0001.
illustrates the correlations obtained between the different classes of RF with the total immunoglobulin content of RA patients' sera. Good correlation was found between the levels of IgG and IgA in RA patients' sera, but correlation between other immunoglobulin classes in RA and normal sera were low. The correlation coefficients between the levels of IgG, IgA, and IgM in rheumatoid and normal sera were calculated.
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Discussion
At present there is considerable interest in ELISA assays in the clinical laboratory. These assays represent a quick and cost-effective way of processing large numbers of samples while using simple 
